Twenty two patients with obstructive defecation were recruited for relaxation training by domiciliary self regulatory biofeedback. Each patient served as his or her own control for anorectal and proctographic assessments. Biofeedback training improved the obstructive symptoms of the patients and showed significant change in various parameters related to the obstructive defecation syndrome. As examined by isotope dynamic proctography: the defecation rate (% of evacuation/ defecation time) was significantly increased (p<0O05), the anorectal angles at rest and during attempted defecation were made more obtuse (p<005), and the pelvic floor movements were made more dynamic on voluntary contraction of the anal sphincter (p<003). The external anal sphincter electromyographic voltage recorded during defecation was significantly reduced (p<00005) as was the surface anal plug electromyographic electrode voltage (p<0O0001), which was associated with a greatly reduced anismus index (p<0O0001). The rectal sensation was improved (p<005), cocomitantly. Biofeedback thus improves the defecation act in patients suffering from inappropriate contraction of the pelvic floor and sphincter musculature. Furthermore, this study has shown that biofeedback objectively influences the defecation reflex leading to an improved quality of higher control of bowel function.
The applicability of instrumental learning to the relief of gastrointestinal disorders is now almost unquestionable. Biofeedback has been used successfully to achieve strengthening of the contractions of the lower oesophageal sphincter in patients with reflux oesophagitis through instrumental learning, which was promoted by displaying lower oesophageal sphincter pressure. It has been used similarly in patients with faecal incontinence, aiming at strengthening the contraction of the anal sphincters. '15 The study of the psychological as well as physiological characteristics of patients with severe idiopathic constipation6 encouraged the application of the biofeedback self regulation technique to constipation. The relief of functional constipation, or dyschezia, has become an obvious goal. Bleijenberg and Kuijpers7 have described a method of treatment of the spastic pelvic floor syndrome with biofeedback, after the patients have been in hospital for two weeks. This treatment though successful has caused concern to physicians and patients because of the comparatively long stay in hospital. The opportunity arose to apply this method to the treatment of the spastic pelvic floor syndrome, through the use of a small portable device suitable for domiciliary treatment. 8 Since then, biofeedback treatment in obstructive defecation has become acknowledged9 as the foremost treatment for this condition with effects lasting for at least six months after treatment. 8 Although the subjective effects were, however, well appreciated by clinicians and patients,'" there was no objective evidence as to how and what is the influence of the biofeedback on the anorectal function. Our study investigates the objective effects of biofeedback treatment on anorectal function in patients with obstructive defecation. It examines aspects of the defecation reflex in disturbed defecation with anorectal manometry, electrophysiology, and proctography. The study also aims at an exploration of the mechanisms of the biofeedback influences in the neural control of defecation.
Patients and methods

SUBJECTS
Twenty two patients were recruited, median age 42 years (age range: 32 to 50). Seventeen of them were females (77%) and five were males (23%). Seven of the females were nulliparous (41%) and six were multiparous (with three children or more). Ethical permission for this work was obtained from the ethical committee of the Lothian Health Board, Edinburgh. Informed consent was also obtained from all patients.
The patients suffered from constipation for three to 25 years and complained of prolonged straining at stool. They could not perform rectal balloon expulsion and had inappropriate contraction of the external anal sphincter on straining as evidenced by electromyographic studies. Transit studies performed showed that radiopaque pellets retained were less than 10, in a period of three to eight days after ingestion, thus excluding slow transit constipation. Conversely no markers were passed within the first 72 hours and the pellets were retained in the rectosigmoid region. All (range: 30-53 days). At the end of this period the patient had the anorectal and proctography tests repeated as above.
On subjective assessment after the biofeedback most patients admitted to clinical improvement (57%), whereas 29% were completely asymptomatic, and only 14% had no appreciable symptomatic change.
The Table gives Furthermore, the integrated electromyography recorded via the surface anal plug electromyographic electrode showed a significant reduction in the electromyographic voltage of the external anal sphincter on straining (p<0-0001), with the electromyographic voltage at rest remaining virtually the same. Thus, the anismus index was greatly reduced (p<00001 ;  Fig 1) after the biofeedback treatment.
Isotope proctography
The defecation rate, as the relation of the %EVAC to the defecation time, was significantly increased after the biofeedback (p<005; Fig 2) . The anorectal angles at rest, on straining, and during evacuation became more obtuse (p<005; Fig 3) after the biofeedback. There was a significant increase in the upward ascent movement of y the pelvic floor on 'squeezing' (p<0 03), but no difference was seen in the pelvic floor descent. The %EVAC during isotope dynamic proctography did not show any significant response to the biofeedback, however, the external anal sphincter electromyographic wire electrode recorded a significant drop in the electromyographic voltage on straining (p<002) and on s evacuation (p<0001) whereas the electromyographic voltage at rest was virtually unchanged.
Discussion
Obstructive defecation is understood to be present in the context of abnormal defecation when there is inappropriate contraction of the puborectalis and external anal sphincter muscles -during attempted expulsion, narrowing of the anorectal angle, and an increased pressure in the e anal canal retarding defecation. First described by Preston and Lennard-Jones'2 in female patients with constipation the prevalence of pelvic floor dyssynergia is estimated to occur in almost half of adults with dyschezia and a similar percentage of children with faecal incontinence associated with constipation. 13 None the less, the psychological influence on patients' anorectal function seems unavoidable during biofeedback training. It must be appreciated, however, that no treatment may be successful unless the patient trusts and believes in it and thus complies. Patients become aware of the fact that they lack relaxation during defecation and focus on it. Relaxed pelvic floor muscles induce more obtuse anorectal angles; thus promoting the passage of rectal contents through the anal canal therefore improving anorectal sensation.
An improved sensation may recruit the conscious effort to provoke defecation and, providing the higher centres in control inhibit the contraction of the anal sphincters, rectal evacuation is achieved. Nevertheless, 14% of patients who do not admit to any clinical improvement had positive objective changes. This may suggest that some of the patients in this group with a long maintained disability may not be so readily influenced by psychological manipulation of their anorectal function.
In this study the patients were investigated before biofeedback, both for elicitation of 'defects' in their defecation mechanisms 
